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Preface to This Commemorative Booklet Introducing
the Past Twenty Awards of the
Prince Hitachi Prize for Comparative Oncology

The Prince Hitachi Prize for comparative Oncology was founded in 1995 by
the Japanese Foundation for Cancer Research in commemoration of His Imperial
Highness Prince Hitachi’s 60th birthday, and in praise of his long-lasting devotion and
contribution to cancer research.

Since its institution, the Prize has been awarded continuously every year except on
only two occasions; namely, Princess Takamatsu’s demise in 2009, and the earthquake
and tsunami disaster in Tohoku in 2011. This booklet is issued to commemorate the
achievement and present a brief summary of the past years” activities.

The purpose of the Prince Hitachi Prize is to deepen our insight into the biology
and the genesis of human cancer by studying cancers developing in animals. In
earlier years, the Prize was awarded for research concerning lower animals, reflecting
Prince Hitachi’s professional field, but the target was later expanded to include works
involving all types of animals except for the common experimental mouse and rat.

When we now look back over the subjects and results of the works chosen for the
Prize, we are deeply impressed by the uniqueness and variety of the research and
although every work has been of high grade, there seem to be occasions when only the
Prince Hitachi Prize might have shone sufficient light on such important achievements.
Thus, the value of this Award is obvious and it has naturally become well known in the
field of cancer research.

It is our great honor and pleasure that both Prince and Princess Hitachi have been
supporting the development of the Award and have attended every presentation
ceremony throughout the past 22 years. We have also been honored by the
participation of many distinguished guests including VIPs of government ministries,
the ambassadors of the foreign Awardees’” countries and many leaders from the fields
of research, education and business in Japan. I would like to thank all the people who
have supported this Award and also to express my appreciation for the consistent
contributions and assistance provided by the members of each of the Prince Hitachi
Prize committees.

Lastly, it is with deep regret that I have to mention that Dr. Sugano who was the
founder of this Award and devoted much effort and passion in its development, is no
longer with us as he passed away in late 2016.

Hajime Bada

Chairman of the Committee on the Prince Hitachi Prize for Comparative Oncology
Chairman of the Japanese Foundation for Cancer Research

April, 2018



)

KH

BERE

HEBEEFEESE 20EEXMFORTICHERET
mEEEZER ZER HH —

REDWREE DTSR

&

1[E]

R 8F JIavC I/I\—=Ya)\—H— B e,
FEEBNY ONES B3 5 F5E

F2[ol

FEROFE TUWYWW. PUT = 18 e,
WADBIRFEEYFE  ADRXT ) —< @ L T

530

FRI0OE DOIN—HFG. IYFURIL B
IR B & ¢ V2L /L e et U T

F40E

ERITE BILB= B e,
MBS~ 2 BT 2 3 A O HIRE O
alll & B
PRI 412 35 0T B FE N bR O 78

55E

ERI12F TUHBR—KN AT T t8H e
Yaw Y a TR ANNEET OWE

EE[S]El

ERI3FE Ja—I S ARAU—
JrzU—~"URUyIR BL
=V A% WA &8IO5

F7E

ERR14E  FRE B B o,
e W, S ISR ERR OB B S0

£8E

FERISE JTZA HI—=Z B e
Ty FFv v ZIFRIANVABLIONY v 7 IFRBY 4 VA D%

£9E

FERRTIBE B BBEL T8 e
A ¥ HOfEEE T LD

%10

ER175E B BBEE 18 e,
P FINCBIT AT a MY a Y I X AR O

E11E

FRET8E MR ZTEB 1B )
FBUR IR ORI 7 & LA




Contents

| . Preface Hajime Bada, Chairman

Il. Awardee’s names and achievements related to the award

Tst 1996 Professor John C. Harshbarger ..., 8
Studies on tumors of lower animals

2nd 1997 Professor Dr. Fritz W. ANders ... 10
The genetics and biology of cancer as studied in fish melanoma

3rd 1998 Professor Dr. Robert G. McKinnell ... 12
Biology and developmental aspect of lucke renal adenocarcinoma

4th 1999 Professor Dr. Shozo Takayama ............cccooiiiiiiiiiiiiiicieicecec 14
Studies on natural history of cancer in comparative oncology

Professor Dr. Takatoshi Ishikawa
Studies on cacinogenesis in comparative oncology

5th 2000 Professor Dr. Elisabeth Gateff ... 16
Studies on drosophila tumor suppressor genes

6th 2001 Professor Dr. George S. Bailey ... 18
Professor Dr. Jerry D. Hendricks
Carcinogenesis at low dose in the rainbow trout model

7th 2002 Professor Dr. Makoto Asashima ..o 20
Studies on comparative oncology-developmental biology, especially on
the mechanism of organogenesis

8th 2003 Professor Dr. JESSE SUMMENS ..........coiiiiiiiiiiiiiiic e 22
Studies on woodchuck hepatitis virus and duck hepatitis B virus

9th 2004 Professor Dr. AKihiro Shima ..o 24
Studies on medaka tumors and genome analysis

10th 2005 Professor Dr. Takeo Kishimoto ........cccooooovoiioioiecceeeeeeeeeeee 26
The role of proto-oncogenes in cell cycle control during meiotic
maturation in starfish oocytes

11th 2006 Professor Dr. Jiro MatSUMOLO .......coovoeiiiieeeeeee e 28
Studies on erythrophoroma cells of goldfish and its multiple differentiation




F120 FRLI9F TUTILUYR Iv—BRIb B 30
V74 T T AMRAIC BT B EERRAERAEOGT A = X L OfFH

130 FTREPO0E  JEIK ITEEE 1B oo, 32
B ke Bt
FUOTHIBE AL 7 £ )V A DWFSE

H14AB FREC2E B BT 18 oo, 34
EryuFavEisEETLIEDY VU OgE
F150 FER24F FPUNU—ETPR B 36

¥ A= =7 7 EOVEEE R B 5 D AR =S 0 G

160 FRIPHE L ST 1B e 38
I IERE Bt
AFFARIBYPETFT VOBV EE R ) FHICLXAHEREPATOE—Y 3 v OB

F170 ¥ER26E TS dIVT/T7 B 40
PVRUA BV /T #EL
INF N TN R I DOPARIE DR

F18[E FM27E HHEFEFE B 42
AN e O 723 HE B W) O 2 BT R B O R ]

F£19[0 FEM28E IIavaFT VTV B oo 44
RIZBT 5 B AEDE OB
F20m FR29FE ATFa—TJ7 dwT 1B e, 46

ZHOZHANCBT M. 7 0 — 2P E MR OB S 8 R 5 JRBOK =R

. HEREEEEEEERER (1996-2017) e, 48

. HBEREFEEEEEZEZERDLUETERESR (1996-2017) i, 50

N AR E A D AU T B e oo 52

N ISEATEAD AT T TBEE « BEEE e, 54



12th 2007 Professor Dr. Manfred Schartl ... 30
Clarification of molecular mechanisms of melanomagenesis in
xiphophorus hybrid fish

13th 2008 Professor Dr. Masanori Hayami ..., 32
Professor Dr. Toshiki Watanabe
Studies on simian T-cell leukemia virus (STLV)

14th 2010 Professor Dr. Keiji Wakabayashi ... 34
Studies on pierisin produced by cabbage butterfly (pieris rapae)

15th 2012 Dr. ANNE-Maree PEarSe ....c.oooo oo 36
Clarification of cancer-cell transmission in tasmania devil facial tumor
disease

16th 2013 Dr. Fumihiro Hirayama ..., 38

Dr. Masae Tatematsu
Establishment of the mongolian gerbil infection model and elucidation
of H. pylori-induced promotion of gastric carcinogenesis

17th 2014 Professor Dr. Vera GOrbUNOVA . vveeeee oo 40
Professor Dr. Andrei Seluanov
Mechanism of cancer resistance of the naked mole rat

18th 2015 Professor Dr. Hiroyuki Takeda ..o 42
Elucidation of the general principles of vertebrate organogenesis using
small fish

19th 2016 Professor Dr. Joshua D. Schiffman ... 44

Mechanism of cancer resistance in elephants

20th 2017 Professor Dr. Stephen P. GOff ..o, 46
Widespread transmission of independent cancer lineages within multiple
bivalve species

The Committee on the Prince Hitachi Prize for Comparative Oncology (1996-2017) ....... 48

IV. Subcommittees on the Prince Hitachi Prize for Comparative Oncology (1996-2017) ....... 50
V. The Japanese Foundation for Cancer Research Board of Trustees ... 52
VI. The Japanese Foundation for Cancer Research Board of Directors ... 54



] 6 £ 10 rFrss KRERFEESE
99 The Awardee of the 1996 Prince Hitachi Prize for Comparative Oncology

Professor John C. Harshbarger
Y 93V C N\—Ya/i—H— Bt

. Date of Birth May 9, 1936
i g Nationality United States of America
. Position Professor, Department of Pathology

Director, Registry of Tumors in Lower Animals
The George Washington University Medical Center
Address 2300 I Street, N. W., Washington D. C. 20037 U. S. A.
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Studies on Tumors of Lower Animals

Dr. Harshbarger's foremost achievement has been building the Registry's unique specimen collection to over 6300
accessions from 80 countries with neoplasms from all classes of cold-blooded vertebrates and from 6 invertebrate phyla.
These neoplasms and the related literature serve as a widely used resource for research and education on comparative
pathology, epidemiology and other aspects of lower animal tumors.

With his teams, he has reported the first and only neoplasm in the Phylum Platyhelminthes which was a
neuroblastoma in a parasitic trematode from a shark. He also reported the first and only mast cell tumors in cold-blooded
vertebrates which were found in salamanders.

He and his colleagues have clarified that liver cancer in 15-20 species of bottom-feeding fish is strongly associated
with high concentrations of polynuclear aromatic hydrocarbons (PAHs) and other carcinogenic chemicals in the
waterways.
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Presentation Ceremony of the 1996 Prince Hitachi Prize for Comparative Oncology May 27, 1996
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; The Awardee of the 1997 Prince Hitachi Prize for Comparative Oncology

Professor Dr. Fritz W. Anders

s LRV Sl s Fe i3 S 1l

Date of Birth November 22, 1919

Nationality Federal Republic of Germany

Position Professor Emeritus

Address Office  Genetisches Institut Justus-Liebig-Universitat
Heinrich-Buff-Ring 58-62 D-35392 Giessen
Fed. Rep. of Germany
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The Genetics and Biology of Cancer as Studied in Fish Melanoma

Dr. Fritz Anders analysed the mechanisms of melanomagenesis in hybrids of platyfish and swordtail (Gordon’s
melanoma).

Developing advanced breeding systems to study the genetic pathways leading to hereditary melanoma, together with
his wife Dr. Annerose Anders and his doctoral students, he showed in 1967 that neoplastic transformation can be traced
to “tumor genes” which are deregulated by consecutive loss or impairment of “controllers”. Tumor genes and controllers
are known as oncogenes and suppressor genes by modern definition. He was the first to specify Mendelian genetic
elements of the present Oncogene-Suppressorgene Concept of neoplasia.

The Anders group later specified the oncogene in Xiphophorus fish as x-src which is a homolog of Rous Sarcoma
Virus v-src oncogene from chicken.

10
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Presentation Ceremony of the 1997 Prince Hitachi Prize for Comparative Oncology May 27, 1997
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99 The Awardee of the 1998 Prince Hitachi Prize for Comparative Oncology

Professor Dr. Robert G. McKinnell
O\—rG.¥yvF*x)L &L

Date of Birth August 9, 1926

Nationality The United States of America
Position Professor
Address Department of Genetics and Cell Biology

University of Minnesota Saint Paul
Minnesota 55108-1095 U. S. A.
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Biology and Developmental Aspect of Lucke Renal Adenocarcinoma

Professor Robert G. McKinnell has spent most of his academic life in seeking new insights into the biology of the
Lucké renal adenocarcinoma, a neoplasm that afflicts some North American leopard frogs, Rana pipiens. This cancer
was the first known to be associated with a herpesvirus, now known as RaHV-1.

He showed that replication and release of virus from tumors was controlled by environmental conditions, and also
invasion and metastasis of the Lucké renal neoplasms is temperature dependent.

In 1969, Dr. McKinnell and his associates showed that much potential for normal differentiation and development
was retained in the Lucké nuclear transplant embryos, which along with the results of many other laboratories, provoked
a new approach to cancer treatment known as differentiation therapy.

12
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Presentation Ceremony of the 1998 Prince Hitachi Prize for Comparative Oncology May 27, 1998
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The Awardee of the 1999 Prince Hitachi Prize for Comparative Oncology

Professor Dr. Shozo Takayama

all B= L

Date of birth September 14, 1928

Nationality Japan
Position Visiting Professor
Address Department of Pathology School of Medicine,

Showa University
Hatanodai 1-5-8, Shinagawa-ku,
Tokyo 142-8555, Japan
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Professor Dr. Takatoshi Ishikawa

alll EE EL

Date of Birth May 20, 1939

Nationality Japan

Position Professor

Address Department of Molecular Pathology
Graduate School of Medicine
University of Tokyo

7-3-1 Hongo, Bunkyo-ku, Tokyo, Japan
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Presentation Ceremony of the 1999 Prince Hitachi Prize for Comparative Oncology May 27, 1999

Ak

Studies on Natural History of Cancer in Comparative Oncology &
Studies on Cacinogenesis in Comparative Oncology

Dr. Takayama and Dr. Ishikawa in 1975 succeeded for the first time in producing liver cancers in the small, fresh
water, rice fish or medaka Oryzias latipes with diethylnitrosamine. This provided a sensitive bioassay model in which
liver cancer may develop as early as five weeks after carcinogen exposure.

Dr. Ishikawa and Dr. Takayama had the good fortune to collaborate with H.I.LH. Prince Hitachi in many discoveries
regarding fish neoplasms including nephroblastomas in cultured Japanese eels, granulosa-theca cell tumor of carp ovary
and eryhhrophoroma of goldfish.

Dr. Takayama conducted time-and money-consuming important experiments in collaboration with NCI of America, to
assess chronic toxicity and long-term carcinogenicity of various potential human carcinogens using nonhuman primates
and obtained important results.

Dr. Ishikawa investigated DNA repair systems in various fish species and provided evidence that the extent of
excision repair is significantly lower than in mammalian species including humans.

15
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The Awardee of the 2000 Prince Hitachi Prize for Comparative Oncology

Professor Dr. Elisabeth Gateff
e b E Y 7 i R i

Date of Birth August 8, 1932

Nationality Germany

Position Professor of Genetics

Address Institut fiir Genetik
Johannes Gutenberg Universitét
Saarstr.21a
Germany
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Studies on Drosophila Tumor Suppressor Genes

Professor Elisabeth Gateff studied using the serial in vivo transplantation method, introduced by Prof. Ernst Hadorn,
the transdetermination capacity of the eye-antennal imaginal disc cells and discovered the larval lethal mutation
designated as lethal giant larvae (Igl). In the mutant larvae, in 1978, she found a neuroblastoma growing in the brain
and tumors of the imaginal discs. Since the above tumors developed exclusively in the homozygous mutant larvae, the
lgl gene met the definition of a tumor suppressor gene. Thus it represented the first identified and characterized tumor
suppressor gene.

Her extensive mutagenesis experiments yielded twelve independent tumor suppressor genes. The cloning, the
structural analysis of the genes, and their gene products revealed that one of the genes belongs to the Polycomb-Group
genes and another gene the family of stress proteins. Her studies have made drosophila a prime model system to study
the causal genetic factors in the malignant transformation of cells.
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Presentation Ceremony of the 2000 Prince Hitachi Prize for Comparative Oncology May 25, 2000
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The Awardee of the 2001 Prince Hitachi Prize for Comparative Oncology

PR Professor Dr. George S. Bailey
; AR e SN IR
i - '-.f'_, Date of Birth January 26, 1941
A Nationality United States of America
Position Professor of Toxicology and Director of the
Marine/Freshwater
Biomedical Sciences Center
Address Department of Environmental and Molecular Toxicology
Oregon State University Corvallis, Oregon 97331-7302
UigSzAL
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Professor Dr. Jerry D. Hendricks

VITU=uANIRUYTX. Bt

Date of Birth July 7, 1944

Nationality United States of America
Position Professor of Toxicology
Address do. as Dr.Bailey
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2001 FHRERFEERERER
Presentation Ceremony of the 2001 Prince Hitachi Prize for Comparative Oncology May 24, 2001

Carcinogenesis at Low Dose in the Rainbow Trout Model

Over 22 years, Professors Hendricks and Bailey collaborated on a range of issues in the advancement of fish as
models for cancer research. Early work uncovered the biochemical basis of rainbow trout sensitivity to aflatoxin B1.

At the gene level, then, they demonstrated that the great majority of tumors in trout possessed mutant Ki-ras alleles.

Their pioneering work, in 1989, in chemoprevention used the low-cost aspect of the trout to investigate statistically
challenging issues in cancer chemoprevention research. Post-doctoral studies by Dr. Dashwood employed 9000 trouts
study designs to define for the first time the complex interrelationships between increasing carcinogen aflatoxin
dose, increasing blocking agent indole-3-carbinol dose, decreasing carcinogen-DNA adduct biomarkers, and final
tumor outcome. These experiments were the first to reveal chlorophyllin as a potent anti-carcinogen. The discovery
that chlorophyllin strongly blocked aflatoin B1 hepatocarcinogenesis in the trout, and that DNA adduct biomarkers
quantitatively predicted this eventual tumor reduction, was a key component lead to a chlorophyllin clinical intervention
trial for aflatoxin-exosed populaitons in Qidong, China.

Drs. Bailey and Hendricks also collaborated to provide the first evience that indole-3-carbinol, a widely used natural
“anti-estrogen”, is also a potent tumor promoter if consumed chronically following carcinogen exposure to have an
impact world-wide in indole-3-carbinol clinicial intervention research.

19
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The Awardee of the 2002 Prince Hitachi Prize for Comparative Oncology

Professor Dr. Makoto Asashima

xS B BT

Date of Birth September 6, 1944

Nationality Japanese
Position Professor of Developmental Biology
Address Department of Life Sciences

The University of Tokyo

3-8-1 Komaba, Meguro-ku, Tokyo 153-8902
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Studies on Comparative Oncology-Developmental Biology, especially on the Mechanism
of Organogenesis

The studies conducted by Dr. Makoto Asashima pertain to cell proliferation and differentiation in Amphibia and can
be divided into two categories.

The first category consists of studies of amphibian tumors from the standpoint of natural history. Through collection
and field surveys of newts in various districts of Japan, Dr. Asashima discovered a seasonal variation in the prevalence
of papillomas on newt skin. He demonstrated that papillomas are caused by herpesvirus. He also discovered 14 new
types of amphibian tumors, 4 in newts, 6 in Xenopus, and 4 in salamanders.

Dr. Asashima sought organizers with differentiation-inducing potential by treating the undifferentiated blastular
cells of newts and frogs with various test substances. He found high mesodermal differentiation-inducing activity in
K-562 cells derived from human leukemic cells. In 1990, he purified the active factor and found that its amino acid
sequence was identical to that of activin A. Since Spemann discovered an organizer in 1924, investigators all over the
world had sought to identify the substance central to tissue organization, and it was Dr. Asashima who first showed
that the substance is activin A. Following this finding, molecular biologists rushed into the field of cell proliferation
and differentiation in embryo induction. In the midst of this trend, Dr. Asashima also exposed undifferentiated cells to
activin, retinoic acid, etc., and succeeded in inducing 14 organs or tissues. Through the development of these unique
systems, he elucidated the previously unknown mechanisms of organogenesis and gene expression one after another.
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3 The Awardee of the 2003 Prince Hitachi Prize for Comparative Oncology

Professor Dr. Jesse Summers
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Date of Birth October 18, 1941

Nationality United States of America
Position Professor
Address Molecular Genetics and Microbiology

University of New Mexico
Albuquerque, NM 87131
U.S.A.
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Studies on Woodchuck Hepatitis Virus and Duck Hepatitis B Virus

Dr. Robert Snyder of the Philadelphia Zoo had discovered woodchucks to develop liver cancer on a background of
chronic hepatitis. In 1974 Dr. Summers identified woodchuck hepatitis viruses WHO from the animal’s serum. The
WHV-infected woodchuck provided the first animal model for studying human hepatitis B virus HBV infection and
liver cancer development.

In 1980, Dr. Summers found a second HBV-like virus DHBYV in the sera of several ducks. In collaboration with Dr.
Bill Mason, Dr. Summers found that DHBV used RNA intermediates to produce more copies of its DNA genome.
Antiviral agents effective against both retroviruses and hepatitis B virus have been developed using this principle. It is
hoped that such agents may help cure patients of chronic hepatitis B before they develop liver cancer.
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The Awardee of the 2004 Prince Hitachi Prize for Comparative Oncology

Professor Dr. Akihiro Shima
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Date of Birth January 9, 1945

Nationality Japan
Position Professor Emeritus, The University of Tokyo
Address 3-1-1-514 Higashi Rokugo

Ohta-ku, Tokyo 144-0046, Japan
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Studies on Medaka Tumors and Genome Analysis

Dr. Shima stepped into studies of DNA repair using ultraviolet light and a cultured fish cell line capable of colony
formation he established from the goldfish and demonstrated the causal relationship between the amount of pyrimidine
dimers formed by UV in nuclear DNA and cell survival rate.

Since 1985, Dr. Shima launched his life work on the study of the medaka genome. He succeeded in developing the
medaka specific-locus test system, which allowed him to propose the “total mutation” a genetic endpoint far more
sensitive for germ cell mutagenesis compared with that available in mice.

Application of AP-PCR DNA fingerprinting to detect genomic alterations in the progeny of paternally-irradiated
medaka demonstrated genome-wide occurrence of DNA deletions. Furthermore, utilization of DNA fingerprinting
successfully produced a first genome-wide genetic linkage map of the medaka. These results founded the firm basis for
promoting medaka genomics based on molecular biology and genetics.
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The Awardee of the 2005 Prince Hitachi Prize for Comparative Oncology

Professor Dr. Takeo Kishimoto
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Date of Birth July 3, 1947

Nationality Japan

Position Professor, Tokyo Institute of Technology

Address office  Laboratory of Cell and Developmental Biology
Department of Biological Information
Graduate School of Bioscience and Biotechnology
Tokyo Institute of Technology
Nagatsuta 4259, Midoriku, Yokohama 226-8501, Japan
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The Role of Proto-Oncogenes in Cell Cycle Control during Meiotic Maturation
in Starfish Oocytes

Dr. Kishimoto as a graduate student demonstrated a maturation-promoting factor (MPF) in starfish oocytes, a
cytoplasmic factor that transmits the maturation-inducing hormonal signal from the oocyte surface to the nucleus.

Around 1980, his research established the concept that MPF is not restricted to oocyte maturation but is a universal
M-phase inducer in eukaryotic cells. Thus MPF became an issue not just in reproductive endocrinology but also in cell
biology and formed a base for the big bang of cell cycle research that started at the end of 1980's.

Dr. Kishimoto demonstrated the translocation of cyclin B-Cdc2 kinase from the cytoplasm into the nucleus at the G2/
M-phase transition, the non-essential role of histone H1 in chromosome condensation, the role of MAP (microtubule-
associated protein) phosphorylation by cyclin B-Cdc2 kinase in assembling the mitotic spindle, and the non-proteolytic
role of the proteasome in dissociating Cdc2 from cyclin B at exit from M-phase. These studies made essential
contributions to understanding of the M-phase control in vivo by cyclin B-Cdc2 kinase.

Dr. Kishimoto also discovered that two proto-oncogene products, Akt/PKB and Mos, play key roles throughout the
meiotic cell cycles, providing new insights into the historical and essential question in biology of how fertilization
induces embryonic development.
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The Awardee of the 2006 Prince Hitachi Prize for Comparative Oncology

Professor Dr. Jiro Matsumoto
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Date of Birth January 12, 1932

Nationality Japan
Position Emeritus Professor, Keio University
Address 1-6-35, Tsurumi, Tsurumi-ku, Tokyo 230-0063, Japan
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Studies on Erythrophoroma Cells of Goldfish and Its Multiple Differentiation

Dr. Matsumoto has made impressive achievements in elucidation of the developmental origin of fish skin pigment
cells. With the use of normal pigment cells, he disclosed (1) the ubiquitous distribution of pigments called pteridines in
erythrophores or xanthophores, (2) the selective localization of these pteridines in a unique intracellular granule named
pterinosome and (3) the formation of this organelle through endoplasmic reticulum and Golgi apparatus.

With neoplastic pigment cells, since 1976, he started a collaborative work with Prince Masahito about the nature
of pink skin tumors occurring in the goldfish. The pink tumors found in the goldfish was characterized as being of
erythrophore or xanthophore origin, and was named erythrophoroma. Dr. Matsumoto succeeded in establishing
permanent cell lines from those erythrophoromas. The cell lines and observed manifestation of a variety of characters
such as melanogenesis, reflecting platelet formation, neuron-like extension of dendrites, lentoid body and teeth-like
structure upon differentiation-inducing procedures. From these findings, these tumors were concluded to be neural
crest stem cell origin.
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; The Awardee of the 2007 Prince Hitachi Prize for Comparative Oncology

Professor Dr. Manfred Schartl
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Date of Birth April 16, 1953

Nationality German
Position Professor of Physiological Chemistry
Address Physiologische Chemie I

Julius-Maximilians-Universitit Wiirzburg
Biozentrum, Am Hubland
D-97074 Wiirzburg Germany
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Clarification of Molecular Mechanisms of Melanomagenesis in Xiphophorus Hybrid Fish

Working with the Xiphophorus melanoma system, together with Dr. Angelika Barnekow, Dr. Schartl identified a
fish homolog of the src proto-oncogene and showed that the pp60c-src kinase activity correlates not only with the
malignancy of the melanoma but also follows precisely the inheritance of the tumor gene and its regulatory locus. In an
extended study, he established a phylogenetic tree of proto-oncogenes.

In collaboration with his team at the Max-Planck-Institute, in 1992, he was able to isolate and molecularly
characterize the gene, which is encoded by long known Tu locus of Xiphophorus. The oncogene was termed Xmrk for
Xiphophorus melanoma receptor tyrosine kinase. The Xmrk receptor tyrosine kinase is now one of the best understood
cancer molecules.

Prof. Schartl worked also with the Japanese medaka. He isolated the male sex-determining gene from the medaka,
which is the first master male sex-determining gene of vertebrates besides SRY.
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The Awardee of the 2008 Prince Hitachi Prize for Comparative Oncology

Dr. Masanori Hayami
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Date of Birth September 29, 1942

Nationality Japan
Position Professor Emeritus
Address Kyoto University

53 Kawaharacho, Shogoin, Sakyo-ku
Kyoto 606-8507, Japan
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Dr. Toshiki Watanabe
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Date of Birth April 11, 1950

Nationality Japan
Position Professor
Address The University of Tokyo

4-6-1 Shiroganedai, Minato-ku
Tokyo 108-8639, Japan
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Studies on Simian T-cell Leukemia Virus (STLV)

The discovery of the disease adult T cell leukemia (ATL), the identification of its causative agent HTLV-1 and
subsequent research including epidemiology and prevention in Japan are highly evaluated worldwide. A few years after
the identification of HTLV-1, the possession of anti-HTLV-1 antibody in nonhuman primates was reported by Miyoshi
and Hayami. Dr. Hayami and Dr. Watanabe contributed greatly to our understanding of the virology and the phylogeny
of STLV-1 and STLV-1-/HTLV-1- related zoonosis.

Dr. Hayami and his group, in 1983, demonstrated that the anti-HTLV-1 antibody is possessed by various species

of old-world nonhuman primates including anthropoid apes living in Africa and Asia. They elucidated transplacental
transmission and tumorigenicity of STLV-1. Dr. Watanabe, in 1984, worked on molecular cloning and nucleotide
sequence analyses, the results of which revealed the genetic relationship between HTLV and various STLVs. Dr.
Watanabe’s work provided the basis for these studies by revealing the homology of nucleotide sequences of STLVs and
showing that HTLV-1 is a member of the African-type STLV. He also proposed the name primate T-cell leukemia virus
(PTLV) for this retrovirus family.
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The Awardee of the 2010 Prince Hitachi Prize for Comparative Oncology

Dr. Keiji Wakabayashi
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Date of Birth March 25, 1949

Nationality Japan
Position Cancer Center Research Institute
Address 5-1-1 Tsukiji, Choou-ku, Tokyo 104-0045
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Studies on Pierisin Produced by Cabbage Butterfly (Pieris Rapae)

The metamorphosis of insects is a really mysterious phenomenon associated with a highly organized procedure of
rapid cell death and novel morphogenesis. Dr. Wakabayashi and his group, in 1998, discovered a substance in the 5th
instar larvae and pupae of the cabbage butterfly, Pieris rapae, which exhibited strong apoptosis-inducing activity in
human gastric cancer cells. This cytotoxic protein was named “Pierisin”.

Pierisin exhibited potent cytotoxic effects against various types of human cancer cell lines. Pierisin induces apoptosis
via a mitochondrial pathway involving Bcl-2 and caspases in mammalian cells.

Pierisin may play important roles in induction of apoptosis to remove larval cells during metamorphosis of Pieris
rapae. Another possibility is that the strong cytotoxicity might be effective as a protective agent to kill natural enemies,
such as parasitic wasps.

Pierisin-like proteins were found to be distributed in subtribes Pierina, Aporiina and Appiadina.

Since Pierisins are found in only 3 subtribes belonging to the tribe Pierini, there may be many other substances with
apoptosis-inducing activity similar to pierisins in other butterfly species and insects undergoing metamorphosis. The
study has expanded the scope of research on phylogenesis and also on biological anticancer drugs.
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The Awardee of the 2012 Prince Hitachi Prize for Comparative Oncology

Ms. Anne-Maree Pearse
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Date of Birth 1948
Nationality Australia
Position Scientific Officer
Devil Facial Tumour Project
Diagnostic Services
Department of Primary Industries, Water and Environment
Tasmania Animal Health Laboratory
Address 165 Westbury Road, Prospect TAS 7250
PO Box 46, Kings Meadows TAS 7249
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Clarification of Cancer-Cell Transmission in Tasmania Devil Facial Tumor Disease

The Tasmanian devil is the largest living carnivorous marsupial inhabiting the Australian island state of Tasmania.
The animal is known to bite the face of other devils while fighting for food or during tempestuous courtship. Since
1996, many devils have been dying from Devil Facial Tumor Disease (DFTD) and the Tasmanian devil is now officially
designated as an endangered species.

In 2004, Ms. Anne-Maree Pearse and her colleagues carried out chromosome analysis of tumor cells obtained from
11 DFTD-suffering animals caught at different sites and discovered that all the tumors had an identical, highly abnormal
karyotype. This was proof that DFTD was caused by direct transmission of tumor cells of clonal origin.

This discovery immediately provoked studies on the mechanisms of compromised immune surveillance. An
Australian research group presented evidence which suggests that reduced MHC diversity in the Tasmanian devil may
be of key importance.

Ms. Pearse's discovery is epoch-making and has greatly contributed to the establishment of the novel concept of

“Infectious Cancer” which has modified the traditional understanding of cancer.
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3 The Awardee of the 2013 Prince Hitachi Prize for Comparative Oncology

Dr. Fumihiro Hirayama
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Year of Birth 1954
Nationality Japanese
Position Principal Research Scientist
Central Research Laboratory
Japan Blood Products Organization
Address 8F Kobe KIMEC Center Building
1-5-2 Minatojima-minamimachi, Chuo-ku, Kobe-shi, Hyogo
650-0047, Japan

— Ak I B A I B B th L fFJE T EAERFJER

Dr. Masae Tatematsu
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Year of Birth 1946
Nationality Japanese
Position Visiting Researcher
Japan Bioassay Research Center
Japan Industrial Safety & Association
Address 2445 Hirasawa, Hadano, Kanagawa 257-0015, Japan
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Establishment of the Mongolian Gerbil Infection Model and Elucidation of
H. pylori-Induced Promotion of Gastric Carcinogenesis

In 1994, the IARC recognized Helicobacter pylori (HP) as a definite carcinogen of human gastric cancer. However,
the carcinogenicity of HP was first proven experimentally by Drs. F. Hirayama and M. Tatematsu between 1996 and
1998. Until 1996, it had been difficult to infect laboratory animals with HP over a long period, and that had been the
barrier for animal experiments.

In 1996, Dr. Hirayama discovered that the Mongolian gerbil was sensitive to HP and established an animal model for
long-lasting HP gastric infection. This was a breakthrough.

Utilizing Dr. Hirayama's Mongolian gerbil model, in 1998, Dr. Tatematsu studied the effect of long-lasting HP
infection on gastric carcinogenesis after initiation by chemical carcinogens and clarified that long-lasting HP infection
acts as a promoter of the carcinogen-initiated gastric carcinogenesis, and that long-lasting HP infection without initiation
induced marked gastritis including heterotopic infiltration of gastric glands down to the serosa, but those changes
disappeared after HP eradication.

The Japanese Ministry of Health, Labor and Welfare has in 2013 decided to fully cover HP eradication under the
medical insurance system. The results of the experiments by Drs. Hirayama and Tatematsu had an impact on the
government’s making of this important decision.
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Nationality USA, Israel

Position Assistant Professor
Department of Biology
University of Rochester

Address do. as Dr. Gorbunova
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Mechanism of Cancer Resistance of the Naked Mole Rat

The naked mole rat displays exceptional longevity, with a maximum lifespan exceeding 30 years. In addition, naked
mole rats show an unusual resistance to cancer. In 2013, Dr. Gorbunova and Dr. Seluanov noticed that naked mole-
rat fibroblasts secrete large amount of hyaluronan in culture plate and have clarified that this substance is the key
determinant of naked mole rat’s striking resistance to cancer.

This discovery has high translational potential as hyaluronan can be administered to humans. These findings open
new avenues for hyaluronan application in cancer prevention and life extension by applying hyaluronan directly or by
using hyaluronan metabolism enzymes as targets for small molecule inhibitors.
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Elucidation of the General Principles of Vertebrate Organogenesis Using Small Fish

One of the most important aspects of somitogenesis is its strict periodicity.

Dr. Takeda focused on the segmentation clock, in 2006, and elucidated the mechanism of numerous cells to behave
like a single clock: The segmentation clock consists of numerous cellular oscillators which are driven by a negative-
feedback loop of Hairy transcription factor. They are linked through Notch-dependent intercellular coupling and display
the synchronous expression of clock genes. Combining transplantation experiments in zebrafish with mathematical
simulations (in collaboration with Dr. Shigeru Kondo, Osaka University), he demonstrated that the segmentation clock
behaves as a “coupled oscillators”, a mechanism that also underlies the synchronous flashing seen in fireflies.

Dr. Takeda also analysed a Medaka mutant with reverse heart-looping and, in 2007, isolated a new gene ktu ,which
turns out to be related with ciliary motility. Dysfunction of the cilium is the basis for multiple human genetic disorders
that have collectively been called “ciliopathy” including Kartagener syndrome, polydactyly and polycystic kidney.
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Mechanism of Cancer Resistance in Elephants

Elephants and whales rarely develop cancer. This cancer resistance is quite surprising given the number of cells in
their large bodies that undergo cell division for so many decades. This phenomenon has been known of Peto’s Paradox
and left for clarification for many years.

Dr. Maley (University of California) recognized that the African elephant genome contains 40 copies of the tumor
suppresor gene TP53 (humans only have 2 copies). Dr. Schiffman, working with Dr. Maley, in 2015, demontrated that
these additional copies of TP53 potentially protect the elephant from developing cancer: Dr. Schiffman’s lab showed
that these extra copies of TP53 retrogenes are functionally expressed, as both RNA and protein and also demonstrated
that elephant peripheral blood monocytes and fibroblast cells respond very robustly to induced DNA damage by
preferentially implementing the apoptotic cell death pathway. Thus Dr. Schiffman widely opened the way to solve the
Peto’s Paradox.
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Widespread Transmission of Independent Cancer Lineages within Multiple Bivalve
Species

Dr. Goff and his colleagues studied the genesis of leukemia-like disease widely spread in various species of bivalve
shells in east cost of America, and through detailed genetic analysis, in 2015, discovered that the cancers in each species
were caused by independent clones of cancer cells that were genetically distinct from their hosts. They also found that
in one species, carpet shell clam, the infectious clone of cancer cells was derived from a related but distinct species and
resulted from a cross-species transmission.

Dr. Goff’s work suggests that contagious cancers may be more common in nature than previously supposed, and can
arise whenever there are routes of transmission and no immune system able to reject them.
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